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AMENDMENT TO CLAIMS 

This listing of claims will replace all prior versions of the claims in the application: 

Listing of Claims 

Original Claims 1 to 52: Cancelled 

53. (original): An assembly for measuring the concentration of an analyte in a biological 
matrix, comprising: an implantable optical-sensing element comprising a body; a first semi- 
permeable membrane mounted on said body, said first semi-permeable membrane being 
permeable to said analyte, and impermeable to background species in said biological matrix, said 
first membrane and said body aligned to define a first cavity; a first refractive element disposed 
in said first cavity; a second membrane mounted on said body remote from said first membrane, 
said second membrane and said body aligned to define a second cavity, and a second refractive 
element disposed in said second cavity; 

a source for providing light into each of said first and second cavities toward said 
respective first and second refractive elements; 

a detector for receiving light from each of said first and second cavities; and 

a signal-processing and computing element optically coupled to said detector for relating 
said received light to a concentration of said analyte. 

54. (original): The assembly of Claim 53, wherein said analyte comprises a first analyte, 
said first semi-permeable membrane being permeable to said first analyte and impermeable to a 
second analyte, and wherein said second membrane is permeable to said second analyte. 
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The assembly of Claim 54, wherein said second membrane is impermeable 
The assembly of Claim 55, wherein said second membrane is impermeable 

57. (original): The assembly of Claim 53, wherein said source comprises a light 
transmitter for transmitting light into each of said first and second cavities 

58. (original): The assembly of Claim 57, wherein said transmitted light has a 
wavelength between 400 and 1300 nm. 

59. (original): The assembly of Claim 53, wherein said detector comprises first and 
second channels, said first channel receiving light reflected from said first refractive element, and 
said second channel receiving light reflected from said second refractive element. 

60. (original): The assembly of Claim 53, wherein said received light is convertible by 
signal-processing and computing element into an electronic signal. 

61. (original): The assembly of Claim 60, said assembly further comprising a readout 
device for display of said electronic signal. 



55. (original): 
to said first analyte. 

56. (original): 
to said analyte. 
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62. (original): The assembly of Claim 61, wherein said readout device comprises an 
analog, digital or audio readout 

63. (original): The assembly of Claim 53, wherein said body has a "LLHshaped cross- 
section. 

64. (original): The assembly of Claim 53, wherein said body has a "H"-shaped cross- 



section. 



65. (original): An implantable optical-sensing element suitable for measuring the 
concentration of an analyte in a biological matrix, said optical-sensing element comprising: a 
body; a first semi-permeable membrane mounted on said body, said first semi-permeable 
membrane being permeable to said analyte, and impermeable to background species in said 
biological matrix, said first membrane and said body aligned to define a first cavity, a first 
refractive element disposed in said first cavity; a second membrane mounted on said body remote 
from said first membrane, said second membrane and said body aligned to define a second cavity 
isolated from said first cavity, and a second refractive element disposed in said second cavity. 

66. (original): The optical-sensing element of Claim 65, wherein said analyte comprises a 
first analyte, said first semi-permeable membrane being permeable to said first analyte and 
impermeable to a second analyte; and wherein said second membrane is permeable to said 
second analyte. 
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67. (original): The optical-sensing element of Claim 66, wherein said second membrane 
is impermeable to said first analyte. 

68. (original): The optical-sensing element of Claim 65, wherein said second membrane 
is impermeable to said analyte. 



69. (original): The optical-sensing element of Claim 65, wherein said body has a "LLK 
shaped cross-section. 

70. (original): The optical-sensing element of Claim 65, wherein said body has a "H"- 
shaped cross-section. 



71 . (original): A method for measuring the concentration of an analyte in a biological 
matrix, said method comprising: 

implanting an optical-sensing element in said biological matrix, said optical-sensing 
element comprising a body, a semi-permeable membrane mounted to said body, said semi- 
permeable membrane being permeable to said analyte, but impermeable to background species i 
said matrix, said semi-permeable membrane and said body defining a cavity, and a refractive 
element disposed in said cavity, 

introducing primary light from a light-emitting source into said body of said optical- 
sensing element, and directing said primary light toward said refractive element; 
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collecting secondary light reflected from said optical-sensing element and transmitting 
said secondary light to a light-detecting device; 

measuring an intensity of said secondary light, and evaluating said analyte concentration 
in said biological matrix by comparing said measured intensity of said secondary light with an 
intensity of said primary light. 

72. (original): The method of Claim 71, wherein said evaluation is carried out by means 
of an evaluation algorithm and a calibration. 

73. (original): The method of Claim 71, wherein said analyte comprises glucose, and said 
primary light has a wavelength in a spectral region wherein glucose has a minimal effect on 
absorption of said primary light 

74_ (original): A method for measuring the concentration of an analyte in a biological 
matrix, said method comprising 

implanting an optical-sensing element in said biological matrix, said optical-sensing 
element comprising a body, a first membrane mounted to said body, a second membrane 
mounted on said body remote from said first membrane, at least one of said membranes being 
permeable to said analyte, but impermeable to background species in said biological matrix, said 
first and second membranes and said body defining a cavity, and a refractive element disposed in 
said cavity; 

transmitting primary light from a light-emitting source into said cavity toward said 
refractive element; 
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collecting secondary light reflected from refractive element, and transmitting said 
secondary light to a light-detecting device; 

measuring an intensity of said secondary light with said light-detecting device; 

deriving said analyte concentration in said biological matrix from said measured intensity 
of said secondary light by means of an evaluation algorithm and a calibration. 

75. (original): The method of Claim 74, wherein said analyte is glucose, and said primary 
light has a wavelength in a spectral region wherein glucose has a niinimal effect on absorption of 
said primary light. 

76. (original): A method for measuring the concentration of an analyte in a biological 

matrix, said method comprising: 

implanting an optical-sensing element in said biological matrix, said optical-sensing 
element comprising: a body, a first semi-permeable membrane mounted on said body, a second 
semi-permeable membrane mounted on said body remote from said first semi-permeable 
membrane, said first semi-permeable membrane being permeable to said analyte, but 
impermeable to background species in said biological matrix, said body and said first membrane 
defining a first cavity, a first refractive element disposed in said first cavity, said body and said 
second membrane defining a second cavity isolated from said first cavity, and a second refractive 
element disposed in said second cavity; 

transmitting primary light from a light-emitting source to said body, and directing 
respective streams of said primary light into said first cavity toward said first refractive element, 
and into said second cavity toward said second refractive element; 
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collecting light from said body resulting from reflection at said first refractive element 
and transmitting said light to a first channel of a light-detecting device; 

collecting light from said body resulting from reflection at said second refractive element 
and transmitting said light to a second channel of said light-detecting device; 

measuring the intensity of light collected from each of said first and second channels; 

computing the concentration of an analyte in said biological matrix by comparing the 
intensity of the transmitted light and the light collected from each of said first and second 
channels. 

77. (original): The method of Claim 76, wherein said analyte comprises a first analyte, 
said first semi-permeable membrane being permeable to said first analyte and impermeable to a 
second analyte in said biological matrix, said second membrane being permeable to said second 
analyte; and wherein said computing step computes the concentration of each of said first and 
second analytes. 

78. (original): An assembly for monitoring the concentration of an analyte in a biological 
matrix, comprising: 

an implantable optical-sensing element, said implantable optical-sensing element 
comprising: a body, a membrane mounted on said body, said membrane and body defining a 
cavity for receiving said analyte, said membrane being substantially permeable to said analyte 
and substantially impermeable to background species in said biological matrix; and a refractive 
element disposed in said cavity; 
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a source 



for providing light of a first wavelength and a second wavelength into said 
cavity, said refractive element having a refractive index greater than the refractive index of the 
analyte at the first wavelength, and less than the refractive index of the analyte at the second 
wavelength; 

a detector for receiving from said cavity an intensity of light at each of said first and 
second wavelengths at a first concentration of said analyte, and for receiving from said cavity an 
intensity of light at each of said first and second wavelengths at a second concentration of said 
analyte; and 

a signal-processing and computing element optically coupled to said detector for 
comparing said intensities of light received at said first wavelength to said intensities of light 
received at said second wavelength, and relating said intensities to analyte concentration. 

79. (original): The assembly of Claim 78, wherein said source includes abeam splitter 
for splitting said light into light of at least two wavelengths. 

80. (original): The assembly of Claim 78, wherein said source comprises at least two 
light sources, each light source capable of providing light at a defined wavelength. 

81. (original): The assembly of Claim 78, wherein said detector comprises a detector 
member for detecting an intensity of light of said first wavelength, and a detector member for 
detecting light of said second wavelength. 
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82. (original): A method for monitoring a change in the concentration of an analyte in a 
biological matrix of a test subject, comprising: 

implanting an optical-sensing element in said subject, said implantable optical-sensing 
element comprising a body; a membrane mounted on said body, said membrane and body 
defining a cavity for receiving said analyte, said membrane being substantially permeable to said 
analyte and substantially impermeable to background species in said biological matrix; and a 
refractive element disposed in said cavity, 

transmitting light of a first wavelength and a second wavelength into said cavity, said 
refractive element having a refractive index greater than the refractive index of the analyte at the 
first wavelength, and less than the refractive index of the analyte at the second wavelength; 

collecting from said cavity an intensity of light at each of said first and second 
wavelengths at a first concentration of said analyte, and an intensity of light at each of said first 
and second wavelengths at a second concentration of said analyte; and 

measuring said change in concentration of said analyte by comparing said intensities of 
light received at said first wavelength to said intensities of light received at said second 
wavelength for each of said first and second concentrations, and relating said intensities to 
changes in analyte concentration. 
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